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Effect of suckler cow genotype and nutrition
level during the winter on voluntary intake and
performance and on the growth and slaughter
characteristics of their progeny
M.J. Drennan† and M. McGee
Teagasc, Grange Research Centre, Dunsany, Co. Meath
A 4-year study comparing Hereford × Friesian (HF) and Limousin × Friesian (LF)
spring-calving cows and two grass silages on the performance of suckler cows and their
progeny was undertaken using 163 cows. Cows were offered, to appetite, grass silage of
either low (L) or moderate (M) digestibility in late pregnancy and early lactation. Cows
and their calves spent from April until weaning in October at pasture. Bulls were
slaughtered at 16 months of age and heifers at 20 months of age. There was no signif-
icant effect of cow genotype on dry matter (DM) intake, annual live-weight change or
reproductive performance but annual body condition score gain was higher (P < 0.05)
for HF than for LF cows. Cows offered the M silage had higher (P < 0.001) DM intake,
lower winter live-weight loss (P < 0.001) and lower (P < 0.01) live-weight gain at pas-
ture than cows offered the L silage. Calf birth, weaning and slaughter weights were not
significantly different (P > 0.05) between genotypes. The male progeny of LF cows had
a higher kill-out proportion (P < 0.001) and carcass weight (P < 0.05) and lower 
(P < 0.05) carcass fat score than HF cows. Compared to the M silage, the male proge-
ny from cows offered the L silage had a greater daily gain from birth to slaughter 
(P < 0.05), slaughter weight (P < 0.05) and carcass weight (P < 0.05). The correspon-
ding differences for female progeny were in the same direction but were not statistically
significant. 
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Introduction
As 90% of the beef produced in Ireland is
exported, the objective should be to pro-
duce lean carcasses of good conformation
suitable for the highest priced markets
which are in continental EU (Drennan
and Keane, 2000). 
Sire breed comparisons generally show
that the later-maturing continental-
European breed types have a superior
growth rate and carcass conformation, a
higher kill-out proportion, and more
muscle and less fat at a constant age or
weight than the early-maturing breed
types (Kempster, Cook and Southgate,
1982; Southgate, Cook and Kempster,
1982; Keane, 1996). As breed is the main
factor influencing conformation and
leanness it is important to make maxi-
mum use of the continental breeds which
are superior for these traits (Drennan
and Keane, 2000). In an on-farm study
Kirkland et al. (2004) showed that the
progeny of continental-cross-Friesian
cows had carcasses that were heavier with
lower fat score but with no difference in
conformation score compared to Angus
× Friesian or Hereford × Friesian prog-
eny. In the same study, Keady et al.
(2004) reported that the only difference
between the progeny of Limousin ×
Friesian and Hereford × Friesian cows
was the higher conformation score for
the former. 
Traditionally, suckler-cow replacements
in Ireland were obtained from the dairy
herd, either early-maturing British beef-
breed crosses or, more recently, predomi-
nantly continental crosses. The percentage
of the continental-cross cows in the suck-
ler herd increased from 29% to 52%
between 1992 and 1998 (Drennan, 1999).
Furthermore, over 87% of suckler cows
were bred to a continental-breed bull in
2002 (Irish Cattle Breeding Federation,
2003).
Approximately two-thirds of the energy
requirements for suckler beef production
is required by the cow herd in calf-to-beef
systems and up to 90% in calf-to-weanling
systems (McGee, 1997). The cost of grass
silage is generally greater than that of
grazed grass (O’Kiely, 1994; Keady et al.,
2002) and consequently winter feed costs
account for a substantial proportion of the
annual cost of feeding the cow. If these
costs can be reduced without decreasing
performance, the cost of a suckler beef
enterprise can be reduced. Consequently,
for economic reasons, spring-calving suck-
ler cow nutrition generally involves feed
restriction and mobilisation of body
reserves during the winter period and
recovery of body reserves on the cheaper
produced pasture (Petit et al., 1995).
Delaying harvest date, while reducing
digestibility, increases grass DM yield and
reduces cost per tonne of silage (O’Kiely,
2001). The resultant lower nutritive value
forage may be adequate for spring-calving
suckler cows with low feed demand (i.e.
not lactating for most of the indoor winter
period). 
The objectives of the study were to eval-
uate the effects of cow genotype and
silage quality on intake and performance
of cows and the growth and slaughter
characteristics of their progeny. 
Materials and Methods
Experimental treatments
Two cow genotypes (Hereford × Friesian
(HF) and Limousin × Friesian (LF)) and
two silages, differing in digestibility, were
evaluated in a factorial design experiment
over 4 years. Each year the two levels of
nutrition imposed on the cows over the
winter period were achieved by offering
either early- (moderate digestibility – M)
or late-cut (low digestibility – L) grass
silage, to appetite. Each year, within geno-
type, cows were randomly assigned to
either one of the two silage treatments,
except for year 2, when live weight was
also taken into account. The mean dura-
tion of the winter experimental period was
149 (s.d. 16.3) days comprising 104 (s.d.
25.0) and 45 (s.d. 20.2) days pre- and post-
partum, respectively. The grass silage was
harvested from predominantly perennial
ryegrass swards. In year 1, early- and late-
cut silage was from a primary growth
taken on 6 to 7 June and 19 to 20 June,
respectively. Corresponding grass silages
for the subsequent 3 years were primary
regrowths following growth periods of
approximately 8 and 10 weeks (late July
and 10 to 14 days later following harvest-
ing of first cuts in late May). 
Animals and management 
Spring-born HF and LF calves were artifi-
cially reared together from calfhood
(Fallon, 1992). They were first bred to
calve at 2 years of age using Limousin
sires. Charolais or Simmental sires were
used for subsequent matings and breeding
was by artificial insemination and natural
mating. Mean calving date was 8 March
(s.d. 22.0). In years 1, 2 and 3 all animals
were first, second and third lactation,
respectively, as animals of similar age
replaced those culled. In year 4, six sec-
ond-parity animals were introduced. The
resulting data set comprised 49, 40, 34 and
40 animals for years 1, 2, 3 and 4, respec-
tively. Data on the progeny performance
to slaughter over the 4 years were
obtained on a total of 142 animals, 79
females and 63 males. 
Cows and calves were put to pasture in
April where they rotationally grazed pre-
dominantly perennial ryegrass swards as
one group. All calves were abruptly
weaned and housed in October or Nov-
ember at a mean age of 241 (s.d. 23.5)
days. No concentrates were offered pre-
weaning. Cows continued to graze until
grass shortage occurred and were then
housed in a slatted-floor house or saw-
dust-bedded concrete cubicles. Cows were
offered grass silage ad libitum plus 60 g of
a mineral/vitamin supplement per cow
daily for the duration of the winter, except
at first calving when 1 kg of a barley-based
concentrate was offered post-partum until
turnout to pasture. 
The progeny of the cows were accom-
modated in a slatted-floor house in
groups of five and were offered grass
silage daily ad libitum (approximately 1.1
times in excess of intake) plus a concen-
trate (rolled barley 915 g/kg, soyabean
meal 70 g/kg and minerals and vitamins
15 g/kg) supplement. Silage refusals were
discarded twice weekly. The grass silage
was from primary growths of predomi-
nantly perennial ryegrass swards har-
vested in late May. The grass was ensiled
without wilting and 45% (w/w) sulphuric
acid was used as a preservative as
necessary. 
Following housing the daily concen-
trate allowance for bulls was increased
gradually to 5 kg per head daily. Bulls
were slaughtered at 479 (s.d. 24.8) days.
Heifers were offered 1 kg of concentrate
daily during the first winter following
which they spent approximately 5 months
at pasture. During a final 2- to 3-months
finishing period they received grass silage
ad libitum and approximately 3 kg of con-
centrates per head daily and were slaugh-
tered at 618 (s.d. 31.9) days of age.
Slaughter date was the same for both
genotypes.
Calves were treated with an anthel-
mintic on two or three occasions during
the grazing season and again at housing
for the control of gastrointestinal and lung
worms. Treatment for the control of Fasci-
oliasis was given approximately 8 weeks
after housing and treatment for the
control of lice was given as necessary. 
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Measurements
Feed samples: Samples of offered silage
were collected once weekly for chemical
analysis. Silage refusals were also compos-
ited per treatment each week. Silage dry
matter (DM) concentration was deter-
mined by drying in an oven with forced air
circulation for 48 h at 40 °C. All samples
were subsequently composited on a 14-
day basis and ground through a 1-mm
screen (Christy and Norris Mill). Silage
crude protein was determined by Kjeldahl
(N × 6.25). Ash was determined by com-
plete combustion in a muffle furnace at
550 °C for 5 h. In vitro dry matter digesti-
bility (DMD) was determined by the
method of Tilley and Terry (1963) with the
modification that the final residue was
isolated by filtration rather than cen-
trifugation. The pH was determined on
expressed silage juice using a pH meter.
The net energy values (UFL(I)) of the
grass silage were derived from the in vitro
DMD values using the feed tables of
O’Mara (1996). The metabolizable energy
(ME) value of the silage was obtained
from in vitro DMD values using the equa-
tion ME = ((DMD – 61) × 0.011)) + 3.2
(MAFF, 1984).
Feed intake: Individual ad libitum silage
intakes were recorded for 20, 15 and 15
animals until turnout to pasture in years 2
and 3 and until parturition in year 4. These
animals were selected based on expected
calving date with early calvers fed individ-
ually in years 2 and 3 and late calvers in
year 4. Intake was not recorded from
approximately 3 days pre-partum until 4
days post-partum. Animals were individu-
ally tied in years 2 and 3, while Broadbent
boxes were used in year 4. The mean dura-
tion on the silage treatments for this subset
of animals was 104 (s.d. 15.0) and 63 (s.d.
12.3) days for pregnancy and lactation,
respectively. Fresh silage was offered daily
at proportionately 0.1 in excess of intake.
Silage refusals were discarded twice week-
ly. The mean of the initial live weight and
that immediately before calving was used
to express feed intake relative to weight for
the pre-partum period while the mean of
the live weight immediately after calving
and at turnout to pasture was used to
express feed intake relative to weight for
the post-partum period.
Live weight and body condition score: Cow
live weight and body condition score were
recorded prior to morning feeding at the
start of the winter indoor period and every
4 weeks thereafter. Live weight was also
recorded within 20 h of parturition, at
turnout to pasture, every 4 weeks during the
grazing season, at weaning and at housing.
Cow body condition score was assessed at
housing, pre- and post-partum, at turnout,
mid-June and at weaning as described by
Lowman, Scott and Somerville (1976) with
a scale of 0 to 5 (0 = emaciated; 5 = obese).
Calving difficulty (scale: 1 = unassisted to 5
= caesarian section) was recorded (Keane,
Harte and Drennan, 1991).
Growth and slaughter characteristics:
Progeny were weighed at birth, turnout
and weaning as well as at monthly inter-
vals and finally on the two consecutive
mornings prior to slaughter. After slaugh-
ter in a commercial meat plant, hot
carcass weight and weight of perinephric-
plus-retroperitoneal fat were recorded.
Carcasses were graded for conformation
and fatness according to the European
Union Beef Carcass Classification
Scheme (Commission of the European
Communities, 1982). Carcass produced
per day of age was obtained by dividing
the final cold carcass weight (0.98 × hot
carcass weight) by age at slaughter (Keane
and More O’Ferrall, 1992).
Statistical analyses
Data for the cows were analysed for the 4
years using PROC MIXED of SAS with
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repeated measures (SAS, 2001). The
model included terms for genotype, sil-
age digestibility, year and interactions.
Calving day was included as a covariate.
Data for the progeny were analysed by
gender for the 4 years using PROC GLM
(SAS, 2001). The model included terms
for genotype, silage digestibility, year, sire
and interactions. Calf birthday was includ-
ed as a covariate. Least-square means are
reported with standard errors. Linear
regressions were also carried out, using
PROC GLM, relating cow winter live-
weight gain to subsequent gain at pasture
and pre-weaning to post-weaning calf live-
weight gains.
Results
Silage composition and intake
The composition of the grass silages
offered to the cows is presented in Table 1.
Each year the in-vitro DMD of the early-
cut silage was higher than the late-cut
silage. All silages were well preserved as
indicated by pH with the exception of the
late-cut silage in year 2, which had a pH of
5.2 in addition to a low DM concentration
(148 g/kg).
Cow intakes pre- and post-partum are
summarised in Table 2. Genotype did not
affect voluntary silage DM intake in
absolute terms or when expressed relative
to weight, either pre-partum or post-par-
tum. Cows offered the L silage had lower
(P < 0.001) DM intake pre-partum than
those offered the M silage but there was
no significant effect of silage digestibility
on DM intake post-partum. Pre- and post-
partum predicted energy intake was lower
(P < 0.001) for cows offered the L silage
compared to those offered the M silage. 
Live weight and body condition score
The LF cows were heavier (P < 0.05) than
HF cows at housing (Table 3). This weight
difference tended to remain with values
ranging between 13 and 18 kg. There were
no significant differences between geno-
type in live-weight change over the various
time periods throughout the year. Cows
offered the low-digestibility silage had
greater (P < 0.001) live-weight losses to
the immediate post-partum period and
over the winter period than those on mod-
erate-digestibility silage. This resulted in a
lower (P < 0.05) live weight post-partum
and at turnout to grass than cows offered
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Table 1. Grass silage chemical composition and in vitro digestibility over the 4 years
Year Dry Crude Ash pH In-vitro Metabolisable Net energy
matter (DM) protein (g/kg DM) DMD1 energy (UFL(I))
(g/kg) (g/kg DM) (g/kg) (MJ/kg DM)
Early-cut moderate digestibility (M)
1 202 124 80 3.6 733 10.6 0.83
2 190 134 141 3.5 679 10.0 0.76
3 206 127 – 3.7 695 10.2 0.80
4 254 157 95 4.2 650 9.7 0.72
Late-cut low digestibility (L)
1 205 105 74 3.9 634 9.5 0.70
2 148 122 119 5.2 567 8.8 0.61
3 204 131 – 3.6 627 9.4 0.69
4 248 136 87 3.9 605 9.2 0.66
1Dry matter digestibility.
the moderate-digestibility silage. However,
cows on the low-digestibility silage had
greater (P < 0.001) live-weight gains at
pasture resulting in a similar live weight for
cows on both treatments in the autumn.
Overall, there was no difference in annual
weight gain (32 v. 35 kg) between the two
silage treatments. There was a significant
negative linear relationship between cow
weight loss during winter and subsequent
weight gain at pasture (Table 4). 
Body condition score was not signifi-
cantly different between genotypes except
for the post-calving value when it was
lower (2.2 v. 2.5, P < 0.01) for the LF cows
than for HF cows (not presented). Both
genotypes had similar body condition
score losses during the winter but HF
cows had higher (P < 0.05) body condi-
tion score gain at pasture than LF cows.
This resulted in a difference (P < 0.05)
between genotypes in overall annual
change with positive values for HF and
negative values for LF cows. 
There was no significant difference
between the two nutrition levels for cow
body condition score throughout the year 
or cow body condition score loss during the
winter. However, cows on the low-digestibil-
ity silage had greater (P < 0.01) body condi-
tion score gain at pasture than those offered
the moderate-digestibility silage. This
resulted in a greater (P < 0.05) annual gain
for the former than for the latter.
Other traits
Calving difficulty, calving interval and ges-
tation length were not significantly differ-
ent between the cow genotypes or the
silage digestibility treatments (Table 3).
Mean pregnancy rates (93%) were similar
for both genotypes and silage digestibility
treatments.
Progeny performance
There was no significant difference
between cow genotype for calf birth
weight, weaning weight, slaughter weight
or daily gain (Table 5). Calf birth weight
and weaning weight were not significantly
affected by silage digestibility but slaugh-
ter weight was higher (P < 0.05) for the
male progeny of cows that received the
low-digestibility silage. Cow nutrition level
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Table 2.  The effect of cow genotype and silage digestibility on ad libitum intakes pre- and post-partum 
Genotype1 (G) Nutrition2 (N) s.e. Significance3
HF LF M L G N
Intake pre-partum4
Dry matter (DM) (kg/day) 7.1 7.4 7.6 6.9 0.11 ***
DM relative to live weigh (g/kg) 12.4 12.6 13.0 11.9 0.24 **
Net energy5 (UFL(I)/day) 5.01 5.20 5.69 4.53 0.082 ***
Metabolizable energy6 (MJ/day) 67.9 70.5 75.4 63.1 1.07 ***
Intake post-partum7
DM (kg/day) 6.9 7.2 7.2 7.0 0.10
DM relative to live weight (g/kg) 15.1 15.0 15.2 14.9 0.27
Net energy5 (UFL(I)/day) 4.95 5.13 5.53 4.54 0.088 ***
Metabolizable energy6 (MJ/day) 66.7 69.2 72.6 63.4 1.08 ***
1 HF = Hereford × Friesian; LF = Limousin × Friesian. 
2 M = Moderate digestibility silage; L = Low digestibility silage. 
3 There were no genotype × nutrition interactions.
4 Years 2, 3 and 4. 
5 Based on in-vitro DM digestibility – using feed tables of O'Mara (1996).  
6 MAFF (1984). 
7 Years 2 and 3.
did not significantly affect calf pre-weaning
gain. However, both male and female calves
from cows that received the low-digestibil-
ity silage had a higher (P < 0.05) daily live-
weight gain from weaning to slaughter 
compared to the progeny from cows that
received the moderate-digestibility silage.
This translated into a higher (P < 0.05)
daily gain from birth to slaughter for the
male calves but the difference was not sig-
nificant for the female calves.
The male progeny of LF cows had a
higher carcass weight (P < 0.05), higher
kill-out proportion (P < 0.001) and
greater carcass produced per day of age
(P < 0.05) and a lower (P < 0.05) carcass
fat score and weight of perinephric-plus-
retroperitoneal fat compared to those
from HF cows (Table 5). The differences
were in the same direction for the female
progeny but only reached significance 
for carcass fat score (P < 0.001) and
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Table 3. The effect of cow genotype and silage digestibility on live weight, body condition score1 and their 
changes, calving difficulty, pregnancy rate, calving interval and gestation length
Genotype2 (G) Nutrition3 (N) s.e. Significance4
HF LF M L G N
Live weight (kg)
November (housing) 525 538 531 532 5.0 *
Pre-partum 554 572 570 566 6.0 *
Live-weight change (kg)
Housing to post-partum –39 –43 –32 –50 3.0 ***
Winter –70 –69 –59 –81 3.2 ***
At pasture – spring 55 51 48 58 2.8 **
At pasture – autumn 51 51 44 57 2.8 **
Grazing season 103 102 89 116 3.1 ***
Annual 35 32 32 35 3.0
Daily live-weight change (g)
Pre-calving 272 313 365 220 26.5 *
Body condition score (units)
November 3.09 2.97 3.07 2.99 0.095
Pre-partum 2.85 2.67 2.86 2.65 0.088
Body condition score change (units)
Housing to post-partum –0.73 –0.89 –0.78 –0.83 0.098
Winter –0.99 –1.00 –0.92 –1.07 0.088
Turnout to summer 0.83 0.92 0.79 0.96 0.079
Grazing season 1.05 0.83 0.74 1.14 0.082 * **
Annual 0.10 –0.17 –0.15 0.08 0.084 * *
Calving difficulty score (1 to 5) 2.28 2.08 2.17 2.18 0.111
Pregnancy rate (%) 92.7 92.5 93.9 91.2 –
Calving interval (days) 368 368 366 369 2.4
Gestation length (days) 287 287 287 287 0.7
1November body condition score was not available for year 1 and consequently data from year 1 are not included
in any of the body condition score changes presented. 
2HF = Hereford × Friesian; LF = Limousin × Friesian.
3M = Moderate digestibility silage; L = Low digestibility silage.
4There were no genotype × nutrition interactions.
weight of perinephric-plus-retroperi-
toneal fat (P < 0.05). There was no signif-
icant difference in conformation score
between the genotypes. 
The carcass weight of the male progeny
of cows offered the low-digestibility silage
was heavier (P < 0.05) than those offered
the moderate-digestibility silage which
translated into more carcass produced per
day of age (P < 0.05). The values for the
female progeny were in the same direction
but not significant.
The regression of calf daily post-weaning
gain on calf daily pre-weaning gain for each
gender revealed that there was no relation-
ship between pre- and post-weaning gain.
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Table 4. Cow initial weight (kg), weight change during winter period and at pasture (kg) and regression of 
summer weight change on winter weight change
Year Initial Weight change (kg) during Total weight Regression analysis
weight (kg) Winter At pasture change (kg) a b Significance R2
1 (n = 49) 454 –42 +84 +42 68 –0.38 (0.130)2 ** 0.18
2 (n = 40) 510 –87 +133 +46 82 –0.58 (0.146) *** 0.30
3 (n = 34) 568 –88 +126 +38 74 –0.59 (0.118) *** 0.44
41 (n = 40) 561 –63 +78 +15 37 –0.73 (0.092) *** 0.63
1Six second parity animals were introduced to the herd. 
2 s.e.
Table 5. The effect of cow genotype and nutrition level on live weight, live-weight gain and carcass
characteristics
of the progeny
Sex1 Genotype2 (G) Nutrition3 (N) s.e. Significance4
HF LF M L G N
Live weight (kg) at
Birth F 41.4 41.3 41.7 41.1 0.88
M 44.3 44.3 44.3 44.3 1.15
Weaning F 288 291 290 288 3.0
M 330 340 335 335 4.4
Slaughter F 543 548 541 549 5.5
M 613 625 608 629 6.7 *
Daily gain (g)
Birth to weaning F 1021 1037 1031 1026 12.4
M 1187 1231 1210 1208 17.1
Weaning to slaughter F 679 683 667 695 10.7 *
M 1182 1188 1140 1229 23.1 **
Birth to slaughter F 812 821 809 824 8.3
M 1187 1212 1176 1220 14.1 *
Carcass weight (kg) F 294.8 299.9 295.2 299.5 3.09
M 347.4 363.0 347.6 362.8 4.43 * *
Kill-out proportion (g/kg) F 541 545 543 542 2.0
M 567 580 571 576 2.9 ***
Conformation5 F 3.19 3.17 3.17 3.19 0.075
M 3.76 3.79 3.77 3.79 0.088
Fat score6 F 4.22 3.69 4.01 3.90 0.079 ***
M 3.46 3.15 3.41 3.19 0.098 *
Perinephric-plus-retroperitoneal F 12.8 11.7 12.5 12.0 0.35 *
fat (kg) M 10.2 8.7 9.0 10.0 0.43 *
Carcass weight per day of F 477 485 476 485 5.0
age (g/day) M 727 756 725 757 9.3 * *
1F=female, M=male.
2,3,4See footnotes Table 3. 
5EU Beef Carcass Classification Scheme Scale 1 (poorest) to 5 (best). 
6EU Beef Classification Scheme Scale 1 (leanest) to 5 (fattest).
Overall regression coefficients (b) were
0.064 (s.e. 0.0687) and –0.167 (s.e. 0.1147)
for heifers and bulls, respectively.
Discussion
Silage composition
The lower in vitro DMD of the late-cut
silage compared with the early-cut silage
is consistent with the well documented
evidence that herbage digestibility
declines with advancing maturity or
delayed harvest date (O’Kiely, 2001). 
Intake
The feed intake capacity of the cow
depends first on her energy requirement,
which is primarily determined by live
weight, physiological stage and milk yield
(Petit and Agabriel, 1989). While the live
weight of the LF cows was higher than the
HF cows the relative difference was only
of the order of 3 to 4%. Similarly, the DM
intake of the LF was numerically about
4% higher than the HF. A review of the
literature (McGee, 1997) showed that the
main difference in intake between geno-
types was that dairy breeds had higher
intakes than beef breeds and their crosses
were intermediate. The lack of a signifi-
cant difference in intake between cow
genotypes in the present study is consis-
tent with the ranking of the main cattle
breeds (male progeny of Friesian cows) in
Ireland for intake at a fixed weight
(Keane, 1995). Keane (1995) concluded
that both the Hereford and Limousin
cross steers had a feed intake value of 0.97
relative to the Friesian.
The lower DM intake of cows consum-
ing the silage with the lower digestibility is
consistent with the well documented posit-
ive relationship between digestibility and
intake (Steen et al., 1998; Huhtanen et al.,
2002). DM intake was shown to vary from
11 to 19 g DM/kg live weight in pregnant
Charolais and Salers cows in moderate
condition offered wheat straw or late-cut
low-digestibility hay or a high-digestibility
well-cured hay obtained from a regrowth
(Petit et al., 1995). In the present study the
DM intakes pre-partum for the moderate-
and low-digestibility silages averaged 13.0
and 11.9 g/kg live weight while the corre-
sponding values post-partum were 15.2
and 14.9 g/kg.
In general agreement with the present
study, McGee (1997) reported DM intake
values of 14.0 g/kg live weight for pregnant
cows and 15.4 and 16.5 g/kg live weight for
lactating Hereford × Friesian and
Limousin × Friesian cows. The silage
offered post-partum in those experiments
had a higher digestibility (~750 g/kg
DMD) than in the present study. These
intake values are low considering the
report by Petit et al. (1992) that feed
intake capacity of beef cows ranges from
less than 15 g to more than 25 g of DM 
per kg live weight. Consequently, low DM
intake may be characteristic of unwilted
grass silage of moderate DM concen-
tration.
Live weight and body condition score
Although the LF cows were heavier than
the HF cows this did not result in any sig-
nificant difference between the genotypes
in live-weight change and when taken in
the context of the similar silage intakes
this suggests comparable energy require-
ments for both genotypes. 
The greater live weight and body condi-
tion score losses over the winter period for
cows on the low-digestibility silage than
those on the moderate-digestibility silage
reflects the significantly lower energy
intake of the former. The greater gains at
pasture of the animals that lost more body
reserves during the winter period is a com-
pensatory growth-like phenomenon that
has been widely reported in the literature
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(Drennan and Bath, 1976; Baker, Le Du
and Barker, 1982; Agabriel and Petit,
1987). 
The observation that the relationship
between weight loss in winter and subse-
quent weight gain at pasture depended on
cow age probably reflects the fact that
these animals were still growing as evident
from the live-weight values each year and
consequently were only approaching
mature weight at the end of the fourth lac-
tation or between 6 and 7 years of age.
The ability of the suckler cow to replenish
body reserves mobilised over the winter
period, when given the opportunity to do
so, was quite evident.
The energy value of body reserves
mobilised by mature cows can be estimat-
ed from the results of this study. Data
from the subgroup of cows on which silage
intake pre-partum was available (over 3
years) showed that animals offered the L
silage gained 22 kg of live weight less (+24
v. +46 kg, P < 0.001) pre-partum or alter-
natively lost 19 kg more to the immediate
post-partum period (–49 v. –30 kg,
P < 0.01) than cows offered the M silage.
Net energy intake over the same time
period by cows offered the low-digestibili-
ty silage was 95 UFL(I) less (432 v. 527
UFL(I) than those offered the moderate-
digestibility silage. This equates to an
average energy value of approximately 4.6
UFL(I) or around 50 MJ of ME per kg
live weight mobilised in late pregnancy.
Repeating this exercise using the data
available (2 years) for lactating cows
showed that there was no significant dif-
ference in live-weight loss (–37 v. –38 kg)
from parturition until turnout to pasture
between the grass silage treatments
despite a lower total net energy intake
(280 v. 342 UFL(I)) by those offered the
low-digestibility silage. This suggests that
cows offered the moderate-digestibility
grass silage had a higher milk yield in early
lactation compared to those offered the
low-digestibility grass silage. McGee,
Drennan and Caffrey (1998) showed that
suckler cows offered a higher energy
allowance post-partum had a higher milk
yield than those offered a lower energy
allowance.
The estimated energy value of 4.6
UFL(I) per kg mobilised live weight falls
within the range of values reported in the
literature for suckler cows of 3.0 UFL/kg
empty bodyweight (EBW) (Petit and
Agabriel, 1989), 7.5 UFL/kg EBW in preg-
nancy and 5.0 UFL/kg EBW in lactation
(Petit and Agabriel, 1989), 26.7 MJ ME/kg
live weight in lactation (Russel and
Wright, 1983) and for dairy cows, 41.4 MJ
ME/kg EBW in lactation (Coulon et al.,
1989). The differences in literature values
may be attributed to differences in
methodology but are also a function of
cow condition score in that the energy
value per kg live weight mobilised
decreases with decreasing condition score
(Agabriel and Petit, 1987). While caution
needs to be exercised in direct compar-
isons of EBW and live weight, because of
gut-fill fluctuations, this problem should
be minimal in the present case as values
were estimated from live-weight changes
between treatments.
Other traits
In the on-farm study of Keady et al. (2004)
there was no difference between Hereford
× Friesian and Limousin × Friesian cows
in the incidence of dystocia, which is in
agreement with the present findings. The
similar incidence of calving difficulty
between the two nutritional levels
imposed is consistent with Drennan and
Bath (1976). The absence of an effect of
silage digestibility on calf birth weight
highlights the ability of cows to repartition
nutrients in favour of the conceptus
although this depends on the severity of
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the under-nutrition and most likely the
body condition score of the cow (Bell,
1993). Drennan (1984) reported that
mature cows in good body condition
(score 3, scale 0 to 5) at the start of winter
could tolerate a live-weight loss of 75 kg to
post-calving without ill effects on the cow
or calf. The losses in the present study
were substantially less. 
The high pregnancy rates achieved in
this study combined with a calving interval
of 368 days agrees with expectations for a
spring-calving herd on lowland pastures
(Drennan and Hegarty, 2003). In the lat-
ter study, using a total of 978 spring-
calving suckler cows over a 13-year period,
pregnancy rate was 94% and calving inter-
vals were 382, 366 and 347 days for cows
calving early (before day 65 of the year),
mid-season (day 65 to 90) and late (after
day 90), respectively.
Progeny performance
While the pre-weaning performance of
calves was not significantly different
between genotypes there was a tendency
(P = 0.06) for male progeny of LF cows to
outperform the male progeny of HF cows.
Baker et al. (1990) and MacNeil, Short
and Grings (2001) reported no significant
difference in pre-weaning performance
between Limousin or Hereford-sired beef
calves, while Gregory, Cundiff and Koch
(1992) reported that pre-weaning gain was
higher for the progeny of Limousin than
Hereford dams. 
The similar post-weaning live-weight
gain for both genotypes is in accord with
other reports. Lalande and Fahmy (1975)
reported that Hereford-cross-dairy steers
had similar or higher daily gains than
Limousin-cross-dairy steers while Bech
Anderson et al. (1977) found no difference
between the two genotypes. Southgate,
Cook and Kempster (1988) found similar
live-weight gains for HF and LF steers in
a 16-month system but higher live-
weight gains for LF than HF in a 
24-month system. Similarly, Southgate 
et al. (1982) reported no significant differ-
ence in daily gain from autumn-born suck-
led calves sired by Limousin or Hereford
bulls and finished during the second win-
ter of life and slaughtered at the same sub-
cutaneous fatness. 
The absence of a relationship between
pre- and post-weaning gain is consistent
with Miller, Wilton and Pfeiffer (1999)
who obtained no effect of milk intake dur-
ing the suckling period on subsequent
gain in the feedlot. These authors report-
ed that a 1 kg increase in daily milk yield
increased pre-weaning gain by 22 g/day
with no effect on feedlot gain (–6 g/day).
Berge (1991) reviewed the long-term
effects of feeding during calfhood and
reported that contrary to that of animals
restricted at a more advanced age, the
potential for subsequent compensatory
growth in calves, particularly when res-
tricted before weaning, is low and practi-
cally independent of the severity of the
restriction. This limited capacity of suck-
ler calves to compensate post-weaning for
growth delays experienced in the pre-
weaning period emphasises the impor-
tance of cow milk yield as a factor in
driving the lifetime live-weight perform-
ance in a suckler calf-to-beef system
where no creep feed is offered.
The superior post-weaning perform-
ance of the progeny from cows offered the
lower plane of nutrition during the winter
period was surprising. The fact that this
occurred despite re-randomisation of the
cows to the silage treatments at the start
of each year means that it is unlikely to be
an aberration due to the chance allocation
of cows. While nutritional supply, in utero
is believed to induce programming of the
fetal genotype with life-long consequences
(Buttery, Brameld and Dawson, 2000), the
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effects of maternal nutritional restriction
during gestation on progeny performance
are often negative unlike in the present
study. While there are numerous studies
in the literature examining the effects of
maternal nutrition during pregnancy on
calf birth weight and pre-weaning per-
formance there is a dearth of comparative
studies on post-weaning performance. 
The greater kill-out proportion of the
male progeny from LF cows than from HF
cows is consistent with the findings of
Kempster et al. (1982, 1988) who com-
pared Limousin and Hereford sires
crossed on suckler and dairy cows,
although in the latter studies the animals
were slaughtered at a similar fatness.
Similarly, Morris et al. (1990) reported
that kill-out proportion was lower in
Hereford- than Limousin-sired male prog-
eny from beef cows slaughtered at the
same age. Relative to the Friesian at 100,
Keane (1996) ranked the Hereford ×
Friesian breed at 102 and the Limousin ×
Friesian breed at 105 for kill-out propor-
tion at a similar slaughter age or weight.
The greater carcass fatness and weight
of perinephric-plus-retroperitoneal fat in
progeny from HF cows compared to prog-
eny from LF cows is consistent with
numerous reports (e.g. Keane, 1996)
showing that the later-maturing continen-
tal-European genotypes have more mus-
cle and less fat at a fixed age or weight
than the earlier-maturing traditional
genotypes. The genotype difference in fat
score in the present trial agrees with that
of Morris et al. (1990) who reported fat
scores (scale 1 to 5) for Hereford- and
Limousin-sired progeny following slaugh-
ter at either 20 months or 31 months of
3.8, 3.2, 3.9 and 3.5, respectively. In con-
trast to most studies, Keady et al. (2004)
recorded a similar fat score for the progeny
of Hereford × Friesian and Limousin ×
Friesian cows. The latter authors did find
that the progeny of Limousin × Friesian
had better conformation although there
was no difference in the present study.
Keane (1996) reported that use of
Limousin rather than Hereford sires on
dairy cows would permit an increase in
carcass output, at constant carcass fatness,
of proportionately 0.27. Considering the
differences in fat characteristics between
the genotypes in the present study this
suggests a lower optimum slaughter
weight for the HF progeny. 
It is interesting to note that the carcass
growth superiority (carcass weight per day
of age) of the progeny of the Limousin ×
Friesian compared to the Hereford ×
Friesian cows was primarily detected in
the male animals. While the differences in
the female progeny were in the same
direction they were not significant.
Bearing in mind that the bulls were reared
intensively and thus possibly permitting a
better expression of potential breed supe-
riority than heifers, who were reared more
extensively, the present results suggest
that progeny of both sexes should be
represented in the calculation of breed
differences. Similarly, Hoving-Bolink,
Hanekamp and Walstra (1999), comparing
Piemontese × (Piemontese × Friesian)
and Limousin × (Piemontese × Friesian)
as bulls reared intensively and slaughtered
at 18 months of age and heifers reared
extensively and slaughtered at 26 months,
reported that the Limousin bulls had a sig-
nificantly higher daily gain than the
Piemontese bulls but the genotype differ-
ence between the heifers was not signifi-
cant. Considering that the vast majority of
breed comparisons in the literature are
carried out using male animals this may
have implications for the actual magni-
tude of breed differences. 
It is concluded that mature spring-
calving suckler cows in good body condi-
tion (score 3) initially, can lose up to 90 kg
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in winter without ill-effects on fertility or
calf performance when subsequently
grazed on well-managed lowland pasture.
For cows in their second (approaching 3
years of age) to fourth pregnancy with an
average live weight of 520 kg at the start of
the winter, an average daily energy intake
of approximately 5.0 UFL(I) or 70 MJ ME
in late pregnancy and early lactation was
found to be adequate in terms of animal
performance, which can be provided by
grass silage with an average DMD of 650
g/kg fed to appetite throughout the winter
(indoor) period. 
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